To evaluate the effects of sucralfate on tissue content of neutral and acids mucins in rats with diversion colitis.
Introduction
Glotzer et al. 1 The mucous layer covering the colon epithelium is the first line of defense against invasion of the intestinal wall by bacteria and antigen that are present in the intestinal lumen 4, 5 . Most of the protective effect provided by the mucous layer relates to the presence of mucins, which are the predominant glycoproteins in the chemical composition of colonic mucous [6] [7] [8] . Mucins in addition to forming a mechanical barrier exhibit antimicrobial activity that protects the intestinal wall against existing pathogens in the intestinal lumen 9 .
The histochemical expression of mucins in the colonic mucosa is well known and, selectively, the presence of neutral and acid mucins can be demonstrated 10 . The proportions between neutral and acid mucins may be modified in IBD and changes to the tissue expression of this glycoprotein in the colon mucosa of patients with UC and Crohn's disease have already been demonstrated 11, 12 . The capacity of the colonic epithelium to produce mucins depends on adequate supply of SCFAs 7 . Recent studies have shown the importance of maintaining the supply of SCFAs, particularly butyrate, in order to have adequate gene expression relating to mucin formation and content of the glycoprotein 4, 5, 8, 13 .
Despite the histopathological similarities between UC and DC, few studies has evaluated the modifications in the tissue contents and pattern of expression of neutral and acid mucins on glands of the colonic mucosa without fecal stream 4, 5, 13 . The results of these studies showed that the deviation of the fecal stream reduce the content and modify the pattern of tissue expression of neutral and acid mucins. In other words, the deficiency in the supply of SCFAs can modify the mucus that overlying the colonic mucosa, reducing the effectiveness of this first line of defense against luminal aggression 5, 13 . Sucralfate (SCF) is a basic aluminum salt of sucrose octasulphate which was employed for prevention and treatment of several gastrointestinal diseases 14 . SCF has used as a topical treatment to healing several types of epithelial wounds such as venous ulcers, mucositis and perianal wounds 15, 16 . 17, 18 . Despite the DC course with the formation of superficial epithelial ulcerations and aphthous ulcers in the colonic mucosa, to the best of our knowledge, the effects of SCF on tissue expression of mucins has not yet been evaluated in patients or experimental models of DC. Therefore, the objective of this study is to determine the effects of application of daily enemas with SCF on tissue content of mucins in colonic mucosa devoid of the fecal stream.
Methods
The experiments were performed in accordance with the Thirty-six male, SPF, Wistar rats (300-350g) were obtained from the Sao Francisco University, School of Medicine, barrier facility and maintained on light/dark cycles of 12 hours, and fed a standard rodent chow diet. They were deprived of food, but not water, for 24h prior to the surgical procedure.
Surgical technique
The diversion of the fecal stream was performed in all 
Experimental groups
The animals were divided into two experimental groups with 18 animals each according the euthanasia had done after two or four weeks. Each experimental group was divided into six . In order to standardize the speed and time of application, the enemas were administered in all animals with an infusion pump whose speed was standardized at 2/ml/min.
Sample collection
Upon completion of the pre-determined irrigation period, the animals were anesthetized as described above, and the midline incision was opened again. In both groups, specimens were taken from the intra-abdominal part of the excluded (colon 
Image processing, computer-assisted
The tissue content of neutral and acid mucins was quantified by means of image processing computer-assisted and was always performed in a focal field in which there were at least three complete and contiguous colonic crypts, with a magnification of x200. The images selected were captured on a video camera that had been coupled to an optical microscope. These images were processes and analyzed using the NIS-Elements 3.1 software (Nikon Inc., Osaka, Japan), installed in a microcomputer. By means of colored histograms in RGB system the software determined the color intensity in number of pixels in each field selected, and transformed the final data into percentage expressions by analyzed fields (%/fields). The final value taken for each field measured in the segments with and without intestinal transit was the mean of the values found from evaluating three different fields.
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Statistical analysis
The statistical analysis on the results obtained was 
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Acta Cirúrgica Brasileira -Vol. 29 (9) SCFAs increase cell metabolism by more than 80% and the production and secretion of mucins by the colon epithelium more than twentyfold 8, 29 . Recent research has also demonstrated that shortages of SCFAs greatly reduces the expression of the MUC-2 gene, which is the main agent responsible for transcription of the protein fraction of colon mucins 8, 30 . . The substance is a sucrose and sulfate-aluminum complex which, when in contact with gastrointestinal secretions, forms a viscous gel that adheres to the mucosa creating a physical barrier that protects the mucosa [15] [16] [17] [18] . The complex formed, in addition to preventing the degradation of the mucus that covers the gastrointestinal epithelium has antimicrobial properties 31, 36 . Studies have shown that SCF also has a bactericidal effect, effective against Escherichia coli, Pseudomonas aeruginosa and Staphylococcus aureus 37 . SCF adheres tightly to proteins on the surface of ulcerations, mainly albumin and fibrinogen, thus forming a stable and insoluble complex, creating a protective layer that covers and protects the ulcerated epithelium. Recent studies have shown that SCF stimulates the production of prostaglandin E2 (PGE2), EGF and gastrointestinal mucus 38 . It has been shown that the use of SCF increase in 8% the dimension of the mucus gel layer, and increase the contents of acid mucins, sulfomucins and sialomucin, 63 and 81%, respectively. Furthermore, SCF showed a marked increase in the proportion of the high-molecular-weight form of mucin 38 .
The . In this study we verified that daily use of enemas with SCF decreased epithelial loss, abscess formation in the colon crypts, inflammatory infiltrate and was able to preserve the population of goblet cells 40 .
However, although in this study we showed that the application of enemas containing SCF was able to increase the population of goblet cells, we did not studied modifications on tissue content of neutral and acidic mucins in colonic epithelial glands.
The results of the present study confirm the beneficial effects of the use of enemas with SCF in the prevention of the most frequently found histological alterations in DC. We found that the topical application of SCF in the proposed model reduced of the crypt atrophy, neutrophil infiltration of the mucosa, and epithelial loss mainly when the substance is applied at a higher concentration and for a longer period of time. However, the improvement of the inflammatory score can be obtained when using a higher concentration of the substance and a longer intervention time. It is possible that the results could be even better if we had used a higher concentration of the substance, as well as more frequent interventions (e.g. every 12
h). Despite these aspects our findings were similar to those found by other authors who evaluated the effects of SCF on chemically-induced colitis model 41 . In the animals from the group where intervention was performed with saline, the epithelial surface was irregular, with a
"brush border" aspect, and in some areas we observed the formation of small or larger ulcers (Fig.1A) . In all animals treated with SCF, regardless of the concentration used, there was the formation of a gelatinous layer on the colonic mucosa that preserved the epithelial surface, without epithelial ulcerations (Fig. 1B) .
Previous studies have shown that there is significant reduction in the content of neutral and acidic mucins in the mucosa devoid of the fecal stream 13 . The authors found that although there is a reduction in both types of mucins the reduction of the tissue content of acidic mucins was more important 13 . Subsequently, the same group studying 
Conclusion
The daily application of enemas containing sucralfate, in an experimental model of diversion colitisC, decrease the inflammatory alterations and increases tissue content of neutral and acidic mucins on colonic mucosa. The increase on tissue content of acidic mucin is related to concentration used of sucralfate.
